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DETAILED ACTION 
Continued Examination Under 37 CFR 1.114 

1. A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicants submission filed on 
06/17/2004 has been entered. 

Election/Restrictions 

2. Claims 25-36 are withdrawn from further consideration pursuant to 37 CFR 
1.142(b), as being drawn to a nonelected invention, there being no allowable generic or 
linking claim. Applicant timely traversed the restriction (election) requirement in Paper 
No. 4. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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4. Claims 1-9, 13-17, 21-24 and 39-49 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Schaefer et al. (US 6,075,290) in view of Elenius et al. (US 
6,441,487). 

5. Regarding claims 1, 21, 23, 39, 48 and 49, Schaefer (e.g. fig. 2) shows an 
electronic instrument having a circuit board 214 in which a semiconductor device 
comprising: 

> A semiconductor element 202 having a plurality of electrodes 204; 

> An interconnect pattern (210) electrically connected to the electrodes; 

> And external terminals 212 electrically connected to the interconnect pattern. 

6. Schaefer shows a plurality of insulating or passivation layers 206/208 formed 
around the external terminals and on the interconnect pattern. As shown in figure 2, 
each of the insulating layers has a hole that includes an opening portion. The external 
terminals are positioned in the opening portions that have one-step portion formed on 
the inside surface. The insulating layers include a first 208 and a second layer 206. 
The coefficient of thermal expansion of the first layer which is made of BCB is greater 
than the coefficient of thermal expansion of the second layer which is made of silicon 
oxide (inherent property of the material, col. 5/11. 59-col. 6/11. 14). The Young's modulus 
expansion of the second layer which is made of silicon oxide is greater than the Young's 
modulus of the first layer which is made of BOB (inherent property of the material, col. 
5/11. 59-col. 6/11. 14). Schaefer, however, shows that external terminals overlap the 
electrodes. 
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Elenius (e.g. figs. 1 and 2) shows a semiconductor device including a 
semiconductor element 14 having external terminals 28 electrically connected to a 
interconnect pattern 30 without overlapping electrodes 18. According to Elenius this 
type of embodiment provides an improved chip scale package that has a small form 
factor, i.e. the resulting chip scale package is not larger than the size of the original 
integrated circuit (col. 3/lls. 16-41). Elenius discloses that the size and the amount of the 
solder bumps are compromised due to the fact that the solder pads are typically located 
at the perimeter of the integrated circuit. Elenius discloses that the solder bump contact 
pads can be redistributed internally, away form the outer perimeter of the integrated 
circuit; the size of such solder bumps is unchanged. Therefore, the requirements of 
complex integrated circuits can be fulfilled (col. 2/lls. 25-40). 
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It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to electrically connect the interconnect the patterns and the 
external terminals disclosed by Schaefer without overlapping the electrodes in order to 
provide an improved chip scale package having a small form factor, i.e. the resulting 
chip scale package is not larger than the size of the original integrated circuit, and to 
internally redistribute the solder bump contact pads, away form the outer perimeter of 
the integrated circuit, in order to fulfill the requirements of complex integrated circuit as 
taught by as taught by Elenius. 

7. Regarding claims 2 and 40, Schaefer shows that the one of the plurality of 
insulating layers has a stress relieving function (inherent property of the material, col. 
6/lls. 1-14). 

8. Regarding claims 3 and 41 , Schaefer shows that one of the plurality of insulating 
layers is formed of a resin e.g. polyimide (col. 6/lls. 1-14). 
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9. Regarding claims 4 and 42, Schaefer shows that the insulating layers contact the 
external terminals at opening portions each of which has an inclined surface providing a 
taper increasing in size from the second layer to the first layer. 

10. Regarding claims 5 and 43, Schaefer shows that each of the external terminals 
includes a base and a connection portion provide on the base. Also, the base is 
provided in an opening portion through which each of the external terminals contact the 
insulating layers. 

1 1 . Regarding claims 6 and 44, Schaefer shows that the insulating layers contact the 
external terminals at opening portions each of which is formed with a curved surface. 

12. Regarding claims 7 and 45, Schaefer in view of Elenius shows that the 
interconnect pattern is formed on the layer 208 which is below the plurality of insulating 
layers. In reference to the claim language referring to stress relieving function, intended 
use and other types of functional language must result in a structural difference 
between the claimed invention and the prior art in order to patentably distinguish the 
claimed invention from the prior art. If the prior art structure is capable of performing the 
intended use, then it meets the claim. In a claim drawn to a process of making, the 
intended use must result in a manipulative difference as compared to the prior art. In re 
Casey, 152 USPQ 235 (CCPA 1967); In re Otto, 136 USPQ 458, 459 (CCPA 1963). In 
any case, Schaefer shows that the interconnect pattern is formed on a stress relieving 
layer formed below the plurality of insulating layers (col. 6/lls. 1-14). 
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13. Regarding claims 8 and 46, Schaefer shows that the uppermost layer of the 
insulating layers is formed over the whole surface of the second layer of the insulating 
layers from the uppermost layer except for an area of the external terminal. 

14. Regarding claim 9 and 47, Schaefer shows that the uppermost layer of the 
insulating layers has its area smaller than, an area of a just under the uppermost layer. 

15. Regarding claims 13, 22 and 24, Schaefer (e.g. fig. 2) shows an electronic 
instrument having a circuit board 214 in which a semiconductor device comprising: 

> A semiconductor element 202 having a plurality of electrodes 204; 

> An interconnect pattern (210) electrically connected to the electrodes; 

> And external terminals 212 electrically connected to the interconnect pattern. 

16. Schaefer shows a plurality of insulating or passivation layers 206/208. As shown 
in figure 2, each of the insulating layers has a hole that includes an opening portion. 
The external terminals are positioned in the opening portions that have one-step portion 
formed on the inside surface. The insulating layers include a first 208 and a second 
layer 206. The coefficient of thermal expansion of the first layer which is made of BCB 
is greater than the coefficient of thermal expansion of the second layer which is made of 
silicon oxide (inherent property of the material, col. 5/11. 59-col. 6/11. 14). The Young's 
modulus expansion of the second layer which is made of silicon oxide is greater than 
the Young's modulus of the first layer which is made of BOB (inherent property of the 
material, col. 5/11. 59-col. 6/11. 14). Also, Schaefer shows that the interconnect patter is 
formed on the uppermost layer 208 of the insulating layer having protrusions and 
depression. The external terminals are electrically connected to the interconnects 
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pattern in the depression. Schaefer, however, shows that external terminals overlap the 



Elenius (e.g. figs. 1 and 2) shows a semiconductor device including a 
semiconductor element 14 having external terminals 28 electrically connected to a 
interconnect pattern 30 without overlapping electrodes 18. According to Elenius this 
type of embodiment provides an improved chip scale package that has a small form 
factor, i.e. the resulting chip scale package is not larger than the size of the original 
integrated circuit (col. 3/lls. 16-41). Elenius discloses that the size and the amount of the 
solder bumps are compromised due to the fact that the solder pads are typically located 
at the perimeter of the integrated circuit. Elenius discloses that the solder bump contact 
pads can be redistributed internally, away form the outer perimeter of the integrated 
circuit; the size of such solder bumps is unchanged. Therefore, the requirements of 
complex integrated circuits can be fulfilled (col. 2/lls. 25-40). 



electrodes. 
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17. It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to electrically connect the interconnect the patterns and the 
external terminals disclosed by Schaefer without overlapping the electrodes in order to 
provide an improved chip scale package having a small form factor, i.e. the resulting 
chip scale package is not larger than the size of the original integrated circuit, and to 
internally redistribute the solder bump contact pads, away form the outer perimeter of 
the integrated circuit, in order to fulfill the requirements of complex integrated circuit as 
taught by as taught by Elenius. 

18. Regarding claim 14, Schaefer shows that the insulating layers have a stress 
relieving function (col. 6/ll.s 1-14). 

19. Regarding claim 15, Schaefer shows that the insulating layers comprises a resin 
(col. 6/lls. 1-14). 

20. Regarding claim lis, Schaefer shows that the external terminals includes a base 
and a connection portion provided on the base. The base and the interconnect pattern 
are constructed as a single member. 
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21 . Regarding claim 17, Schaefer shows that the depressions are formed to have an 
opening extremity lager than the bottom. 

22. Claim 20 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Schaefer et al. (6,075,290) in view of Elenius et al. (US 6,441,487) further in view of 
Kitayama et al. (US 5744382). 

23. Regarding claim 20, Schaefer in view of Elenius shows most aspects of the 
instant invention (see comments above). However, Schaefer in view of Elenius does 
not disclose a protective film formed on the uppermost layer of the semiconductor 
device. Kitayama (e.g. fig. 7) shows a semiconductor device having a protective film 4 
formed on its uppermost layer. Also, Kitayama discloses that the protective layer is 
used to protect the device electronic components against oxidation and moisture (col. 
4/lls. 3-8). It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to form a protective film on the upper most layer of the 
semiconductor device disclosed by Schaefer in view of Elenius to protect its electronic 
components against oxidation and moisture as suggested by Kitayama. 

Response to Arguments 

24. Applicant's arguments with respect to claims 1-9, 13-17, 21-24 and 39-49 filed 
on 06/17/2004 have been fully considered but they are not persuasive. 

25. Initially, the Examiner disagree with Applicant's argument that the prior art does 
not teach that the a plurality of insulating layer formed around the external terminals 
wherein the insulating layers are formed on the interconnect pattern as claimed in 
claims 1, 21, 23, 39, 48 and 49. As clearly shown in Schaefer^s fig. 2, the interconnect 
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pattern 210 is formed on the external temninal 212 and the plurality of insulating layers 
208/206 are fomied on the interconnect pattern. Furthermore, the plurality of insulating 
layers 208/206 are formed around the external terminal 212. Although Applicant argues 
that the insulating layers are under the interconnect pattern, Schaefer's fig. 2 clearly 
shows that the layers are on and above the interconnect pattern. 
26. Applicant argues that the prior art does not disclose that the interconnect pattern 
is formed on the uppermost layer of the insulating layers with the uppermost layer 
having protrusions and depressions and wherein the external terminals are formed in 
the depression and the external terminals are electrically connected to the interconnect 
pattern in the depressions, as claimed in claim 13 and similarly claimed in claims 22 and 
24. Nevertheless, Schaefer's fig. 2 clearly shows that the interconnect pattern 210 is 
formed on the uppermost layer 208 of the insulating layers with the uppermost layer 
having protrusions and depressions and wherein the external terminals 212 are formed 
in the depression and the external terminals 212 are electrically connected to the 
interconnect pattern 210 in the depressions. For example, if you flip the device depicted 
by the prior art, the pattern is formed on the uppermost layer 208 instead of the 
uppermost layer being formed on the pattern. Although the device orientation (die up 
vs. die down) rnay affect the way that the device is described, the structure is not 
affected. 
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Conclusion 

27. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Leonardo Andujar whose telephone number is 571-272- 
1912. The examiner can normally be reached on Mon through Thu from 9:00 AM to 
7:30 PM EST. 

28. If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nathan J. Flynn can be reached on 571-272-1915. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

29. Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
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you have questions on access to tlie Private PAIR system, contact tlie Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 




